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ZLWKVSHFLPHQVVLPXODWLQJXQGHUSURSHUVFDOHWZRPDUEOHHSLVW\OHVRIWKH3DUWKHQRQ7HPSOHPXWXDOO\FRQQHFWHGE\
PHDQVRIDQ³,´VKDSHGWLWDQLXPFRQQHFWRUSODFHGLQWRDJURRYHSURSHUO\VFXOSWXUHGRQWKHPDUEOHYROXPH>@
%HVLGHVWKHDVVHVVPHQWRIWKHRYHUDOOUHVSRQVHRIWKHV\VWHPDWWHQWLRQLVIRFXVHGWRWKHEHKDYLRURIWKHFRQQHFWLRQ
LWVHOILHWRWKHEHKDYLRURIWKHFRQQHFWRUWKHPDUEOHYROXPHVXUURXQGLQJWKHFRQQHFWRUDQGWKHPRUWDUXVHGWRILOO
WKHJURRYH,WLVQRWHGWKDWWKHUROHRIWKHPRUWDULVFUXFLDOVLQFHLWDFWVDVWKHLQWHUPHGLDWHPDWHULDO³PDWFKLQJ´WKH
EHKDYLRURIWZRPHFKDQLFDOO\LQFRPSDWLEOHPDWHULDOVLHWKHEULWWOHPDUEOHDQGWKHYHU\GXFWLOHWLWDQLXPFRQQHFWRU
)RUWKHLPSOHPHQWDWLRQRIWKHWHVWVWKHVHWXSGHVFULEHGLQ3DUW,RIWKLVVKRUWWZRSDSHUVVHULHV>@ZDVXVHG7KH
DQDO\VLV RI WKHGDWDJDWKHUHG LQGLFDWHV WKDW WKH VHWXS UHVWULFWV LQ DPRUHRU OHVV VDWLVIDFWRU\PDQQHU WKHSDUDVLWLF
PRPHQWVWKDWDUHH[SHFWHGGXHWRWKHLQKHUHQWDV\PPHWULHVRIWKHVSHFLPHQV2QWKHRWKHUKDQGWKHGDWDSXPSHG
IURPWKHLQWHULRURIWKHVSHFLPHQVZLWKWKHDLGRIWKHLQQRYDWLYHH[SHULPHQWDOWHFKQLTXHVGHVFULEHGWKRURXJKO\LQ
3DUW,ZHUHIRXQGLQJRRGDJUHHPHQWZLWKWKHUHVSHFWLYHRQHVJDWKHUHGZLWKWKHDLGRIVHQVLQJWHFKQLTXHVJDWKHULQJ
GDWDIURPWKHVSHFLPHQV¶H[WHUQDOVXUIDFH
 ([SHULPHQWDOUHVXOWV
2.1. Overall mechanical behaviour of the connection 
1DNHGH\HREVHUYDWLRQRIWKHVSHFLPHQGXULQJWKHZKROHGXUDWLRQRIWKHWHVWVVXJJHVWHGWKDWWKH\ZHUHVXFFHVV
IXOO\LPSOHPHQWHGDVIDUDVLWFRQFHUQVWKHUHSURGXFWLRQRIWKHGHVLUHGERXQGDU\FRQGLWLRQV7KHFXVWRPPDGHPHWDOOLF
GHYLFHVNHSWWKHRQHPDUEOHYROXPHIL[HGZKLOHWKHVHFRQGPDUEOHEORFNDSSHDUHGDVWUDQVODWLQJSDUDOOHOWRWKHIL[HG
RQH7KHRQO\PDFURVFRSLFDOO\YLVLEOHIDLOXUHSHUFHLYHGEHIRUHWKHIUDFWXUHRIWKHPDUEOHZDVWKHFUDFNLQJRIWKHILOOLQJ
PDWHULDODWWKHFHQWUHRIWKHVSHFLPHQLHDORQJWKHLQWHUIDFHRIWKHWZRPDUEOHEORFNV)LJD7KHILQDOIDLOXUHRI
WKHVSHFLPHQVIUDFWXUHRIWKHPDUEOHLWVHOIZDVUHDOL]HGLQWKHIRUPH[SHFWHGDFFRUGLQJWRWKHH[SHULHQFHRISULRU
SUHOLPLQDU\WHVWV>@DQGRIWKHLQVLWXVWXG\RIIUDFWXUHGFRQQHFWLRQVRIWKH3DUWKHQRQ7HPSOH>@,WDSSHDUHGDVD
FRQLFIUDFWXUHVWDUWLQJLWVSURSDJDWLRQIURPWKHKHDGRI WKHJURRYH)LJE7KHGHIRUPHGVKDSHRI WKHFRQQHFWRU
GHYHORSPHQWRISHUPDQHQWVWUDLQV)LJFLQGLFDWHVWKDWWKH\LHOGVWUHVVRIWLWDQLXPZDVH[FHHGHG
7KHGDWDREWDLQHGE\WKHUHFRUGLQJV\VWHPEXLOWLQWKHORDGLQJIUDPHZLWKWKHDLGRIDVXLWDEOHGDWDORJJHULH
WKHIRUFHYHUVXVWKHGLVSODFHPHQWFDQEHVHHQLQ)LJDIRUDW\SLFDOWHVW7KHVSHFLILFFXUYHDSSHDUVDVFRQVLVWLQJRI
ILYHOLQHDUVHJPHQWV7KHHQGRIHDFKRQHRIWKHVHVHJPHQWVLVGHVLJQDWHGE\OHWWHUV$%&'(7KHPRVWFKDUDF
WHULVWLFSRLQWRIWKLVJUDSKLVSHUKDSV%DWORDGOHYHOHTXDOWRDERXWN1RUDWDWLPHLQVWDQWHTXDOWRW§VDW
ZKLFKDQLQVWDQWORDGGURSLVREVHUYHG,QVSLWHRILWVLQVWDQWDQHRXVQDWXUHLWLVEHOLHYHGWKDWWKLVORDGGURSFRUUHVSRQGV
WR WKH IDLOXUH FUDFNLQJ RI WKH ILOOLQJPDWHULDO ZKLFK LV E\ IDU WKHZHDNHU FRQVWLWXHQW RI WKH VSHFLPHQV DV LW LV
FRPSUHVVHGEHWZHHQWKHWZRVWURQJPDWHULDOVRIWKHPDUEOHPRUWDUWLWDQLXPFRPSOH[3RLQW'FRUUHVSRQGVWRDORDG
OHYHOHTXDOWRDERXWN1DQGGHQRWHVWKHODVWVORSHFKDQJHRIWKHORDGGLVSODFHPHQWFXUYHEHIRUHWKHPD[LPXP
ORDGLVUHDFKHGSRLQW(,WLVDVVXPHGWKDWWKLVVORSHFKDQJHLVGLUHFWO\UHODWHGZLWKWKHLPSHQGLQJIUDFWXUHRIWKHHSL
VW\OHIUDFWXUHRIWKHPDUEOHYROXPHZKLFKLVV\VWHPDWLFDOO\REVHUYHGDWORDGOHYHOVLQWKHUDQJHIURPWRN1
F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 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)LJ D0RUWDU¶VIUDFWXUHDORQJWKH LQWHUIDFHRI WKH WZRHSLVW\OHV E WKHILQDO IUDFWXUHRI WKHHSLVW\OH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F WKHILQDOGHIRUPHGVKDSHRI WKH
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
7KHRSHQLQJGLVSODFHPHQWEHWZHHQWKHWZRYROXPHVRIWKHVSHFLPHQVDVLWZDVUHFRUGHGE\WZRFOLSJDXJHVLV
SORWWHGLQ)LJE$VLWZDVH[SHFWHGWKHJULSSLQJDQGORDGWUDQVIHUV\VWHPGHVLJQHGSURKLELWVWKHKRUL]RQWDOGLVSOD
FHPHQWRIWKHHSLVW\OHVDWOHDVWDWWKHLUXSSHUOHYHO,QGHHGWKHUHFRUGLQJVRIWKHUHVSHFWLYHFOLSJDXJHSLQNOLQHLQ
)LJEDUHOHVVWKDQȝPGXULQJWKHZKROHORDGLQJSURFHVV'HVSLWHWKHVHYHU\VPDOOYDOXHVRIWKHRSHQLQJWKUHH
VWDJHVDUHFOHDUO\GLVWLQJXLVKHGIRUWKHJUDSKRIFOLSJDXJH$'XULQJDSSUR[LPDWHO\WKHILUVWVDQLPSHUFHS
WLEOHRSHQLQJLVREVHUYHGRIWKHRUGHURIȝP,WUHPDLQVDOPRVWFRQVWDQWGXULQJWKHVHFRQGVWDJHLHGXULQJWKH
QH[WV)URPWKLVSRLQWRQDQGXSWRWKHILQDOIUDFWXUHRIWKHVSHFLPHQVDGHFUHDVHZLWKFRQVWDQWUDWHLVUHF
RUGHG2QWKHRWKHUKDQGWKHORZHUSDUWRIWKHEORFNRQZKLFKWKHORDGLVDSSOLHGLVIUHHDQGLWFRQWLQXRXVO\PRYHV
DZD\IURPWKHRWKHUYROXPHJUHHQOLQHLQ)LJE7KHUDWHRIWKLVPRWLRQGHFUHDVHVDIWHUDSSUR[LPDWHO\WKHWKV
%RWKFOLSJDXJHVH[KLELWDQ LQVWDQWDQHRXVFKDQJHRI WKHLU UHFRUGLQJVDWDERXW W§VZKLFKFRUUHVSRQGV WR WKH
ORDGGURSREVHUYHG7KLVLVPRUHFOHDUO\REVHUYHGLQWKHWZRVPDOOILJXUHVHPEHGGHGLQ)LJ
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2.2. Data gathered from the innovative experimental techniques 
%RWKWKHHOHFWULFFXUUHQWGHYHORSHGDVPHDVXUHGDFFRUGLQJWRWKH3UHVVXUH6WLPXODWHG&XUUHQWV36&WHFKQLTXH
DQGWKHORDGH[HUWHGDUHSORWWHGLQ)LJ,WLVVHHQWKDWDWDURXQGWKHWKVDVXGGHQGHFUHDVHRIWKH36&LQWHQVLW\
LVREVHUYHGHTXDOWRDERXWRIWKHYDOXHUHDFKHGDWWKDWLQVWDQW7KLVGURSRIWKH36&DWWKHQGVUHODWHGWRD
FRQFXUUHQWORDGGURSFRQVWLWXWHVDFKDUDFWHULVWLFUHFRUGLQJGXULQJIUDFWXUHSKHQRPHQDSUREDEO\DVVRFLDWHGWRPRUWDU¶V
IUDFWXUHDWWKHEORFNV¶LQWHUIDFH>@,PPHGLDWHO\DIWHUWKLVGURSWKHHOHFWULFFXUUHQWLQFUHDVHVWUHPHQGRXVO\7KLVLQ
FUHDVHLVDWWULEXWHGWRWKHIULFWLRQGHYHORSHGEHWZHHQWKHWZRPDUEOHEORFNVHVSHFLDOO\DWWKHLUXSSHUKDOI
7KH$FRXVWLF(PLVVLRQ$(V\VWHPDOORZVUHFRUGLQJDVHULHVRIDFRXVWLFSDUDPHWHUV¶LQUHDOWLPH7KHORFDWLRQ
RIWKHDFRXVWLFHYHQWVZDVRIJUHDWLPSRUWDQFHDQGLWZDVPRQLWRUHGIURPWKHEHJLQQLQJRIWKHWHVWLQRUGHUWRGHWHFW
WKHPRVWFULWLFDOO\ORDGHGUHJLRQVRIWKHVSHFLPHQRQERWKVLGHVRIWKHHSLVW\OHV¶LQWHUIDFHQHDUWKHFRQQHFWRU:LWK
WKH DLGRI ³0DWODE´ VRIWZDUH WKH ORFDWLRQRI WKH DFRXVWLF HYHQWV LV SUHVHQWHG IRU IRXU VXFFHVVLYH WLPHSHULRGV LQ
)LJ ,Q WKLVILJXUHGDUNHUDUHDVFRUUHVSRQGWRKLJKHUGHQVLW\RI WKHUHVSHFWLYHDFRXVWLFHYHQWV ,W LVVHHQ WKDW WKH
DFRXVWLFHYHQWVLQLWLDOO\DSSHDUDW WKHFHQWHURIWKHVSHFLPHQ7KHQQHZHYHQWVDUHJUDGXDOO\GHWHFWHGLQSRVLWLRQV
UHODWLYHO\IDUIURPWKHLQWHUIDFH)LQDOO\DQDEUXSWLQFUHDVHRIWKHQXPEHURIDFRXVWLFHYHQWVLVGHWHFWHGLQWKHUHJLRQ
RIWKHVSHFLPHQZKHUHWKHILQDOFDWDVWURSKLFFUDFNLVWREHGHYHORSHG)RUDQRSWLPXPORFDOL]DWLRQRIWKHDFRXVWLF
HYHQWV¶ORFDWLRQWREHDFKLHYHGWKHVSHFLPHQZDVGLYLGHGLQILYHSDUWV)LJLHFHQWUDOSDUW&UHGFRORXUXSSHU
DQGORZHUSDUWRIWKHOHIWHSLVW\OH8/JUHHQDQG//\HOORZFRORXUUHVSHFWLYHO\XSSHUDQGORZHUSDUWRIWKHULJKW
HSLVW\OH85EOXHDQG/5SLQNFRORXUUHVSHFWLYHO\7KHQXPEHURIDFRXVWLFHYHQWVLQHDFKSDUWZDVGHWHUPLQHG%RWK
WKHFXPXODWLYHQXPEHURIHYHQWVDQGWKHORDGH[HUWHGZHUHWKHQSORWWHGYVWLPH,QDOOILYHDUHDVDFRQWLQXRXVO\LQ
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FUHDVLQJUDWHRIHYHQWVLVREVHUYHGXQWLOWKHPD[LPXPORDGLVUHDFKHG,WLVHYLGHQWHYHQIURPDILUVWJODQFHWKDWWKH
QXPEHURIHYHQWVGHWHFWHGDWWKHVSHFLPHQ¶VFHQWHUH[FHHGVE\IDUWKHUHVSHFWLYHQXPEHULQDQ\RWKHUDUHD)LJD
,JQRULQJ WKH DFRXVWLF HYHQWV GHWHFWHG LQ WKH FHQWUDO SDUW RI WKH VSHFLPHQ LW LV VDIHO\ FRQFOXGHG WKDW XS WR
DSSUR[LPDWHO\WKHWKVWKHFXPXODWLYHQXPEHURIWKHHYHQWVLQDOOIRXUSDUWVDURXQGWKHIODQJHVRIWKHFRQQHFWRU
LVDOPRVWWKHVDPH7KLVLVFOHDUO\VHHQLQ)LJE)URPWKLVLQVWDQWRQWKHQXPEHURIHYHQWVLQWKHORZHUSDUWRIWKH
ULJKWHSLVW\OH SLQN OLQH VWDUWV LQFUHDVLQJDWDKLJKHU UDWHDQGH[FHHGLQJ WKH UHVSHFWLYHQXPEHURI WKHRWKHU WKUHH
DUHDV7KLVGLYHUVLILFDWLRQLVDQLQGLFDWRURIWKHDUHDDWZKLFKWKHILQDOFDWDVWURSKLFFUDFNZLOODSSHDU7KHVXPRIWKH
DFRXVWLFHYHQWVGHWHFWHGGXULQJWKHZKROHORDGLQJSURFHVVLVSUHVHQWHGLQ)LJFZKHUHWKHHYHQWVLQWKHFHQWUDOSDUW
RIWKHVSHFLPHQZHUHH[FOXGHGVLQFHWKH\³VPXGJH´WKHILJXUHGXHWRWKHLUJUHDWQXPEHU
$V DQH[W VWHS LQ DQ HIIRUW WR FRQILUP WKDW WKH ORDG¶VGHFUHDVH DW WKH LQVWDQWZLWK W§ V FRUUHVSRQGV WR WKH
PRUWDU¶VIUDFWXUHDW WKHLQWHUIDFHRI WKHWZRYROXPHV WZRVTXDUHDUHDVZHUHLVRODWHGRQWKHPRUWDU¶VVXUIDFHZLWK
GLPHQVLRQVHTXDOWRDERXW[FP)LJD7KHLUGLVSODFHPHQWDORQJ[D[LVZDVGHWHUPLQHGWDNLQJDGYDQWDJHRI
WKHGDWDUHFRUGHGE\WKHFDPHUDVRI'LJLWDO,PDJH&RUUHODWLRQ',&V\VWHP7KHUHVXOWVDUHSORWWHGIRUWKHZKROH
GXUDWLRQRIWKHWHVWLQ)LJE$VLWZDVH[SHFWHGWKHWZRFXUYHVFRLQFLGHXQWLOWKHLQVWDQWW§V7KHQWKHXQLTXH
FXUYHVSOLWVLQWRWZRLQGHSHQGHQWRQHV,WPHDQVWKDWWKHWZRDUHDVVWDUWPRYLQJLQGHSHQGHQWO\7KHYDULDWLRQRIWKH
GLVSODFHPHQWDORQJWKHORDGGLUHFWLRQ\D[LV)LJFVXSSRUWVWKHDERYHFRQFOXVLRQ$WW§VDFOHDUFKDQJHRI
WKHFXUYH¶VVORSHRIWKHULJKWVTXDUHSLQNOLQHLVREVHUYHG,QDGGLWLRQFRQFHUQLQJWKHULJKWVTXDUHDFKDUDFWHULVWLF
SRLQWRIWKHPD[LPXPYHUWLFDOGLVSODFHPHQWEOXHOLQHUHDFKHGLVDSSHDUHGDWW§V7KHGDWDRIWKH',&V\VWHP
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E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FWKHX\GLVSODFHPHQWFRPSRQHQWVRIWKHDIRUHPHQWLRQHGDUHDVYHUVXVWLPH
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ZHUHUHFRUGHGLQWZRSKDVHVGXHWRWKHORQJGXUDWLRQRIWKHWHVWV7KLVOHGWRWKHWLPHJDSVKRZQLQ)LJVEF
'LVFXVVLRQDQGFRQFOXGLQJUHPDUNV
)RUDQRYHUYLHZRIWKHH[SHULPHQWDOGDWDJDWKHUHGE\LQQRYDWLYHDQGWUDGLWLRQDOVHQVLQJWHFKQLTXHVWREHJDLQHG
WKH\DUHKHUHVWXGLHGFRPSDUDWLYHO\,QWKLVGLUHFWLRQWKHORDGH[HUWHGWKHGDWDRIWKHFOLSJDXJH%WKHLQWHQVLW\RIWKH
HOHFWULFFXUUHQWDQGWKHFXPXODWLYHQXPEHURIDFRXVWLFHYHQWVDWWKHIUDFWXUHUHJLRQDUHSORWWHGYHUVXVWLPHLQ)LJ
7KHDUHDVRILQWHUHVWLQWKLVJUDSKDUHGHQRWHGE\WZRVOLJKWO\VKDGHGHOOLSVHV7KHILUVWRQHFRORXUHGOLJKWEOXHHQ
FRPSDVVHVGDWDDURXQGWKHLQVWDQWW§V,WLVVWULNLQJWKDWLQWKLVDUHDWKHGDWDRIDOOIRXUVHQVLQJWHFKQLTXHVH[KLELW
FOHDUO\GLVWLQJXLVKDEOHFKDQJHV7KHYDOXHVRIWKHORDGHOHFWULFFXUUHQWDQGRSHQLQJGLVSODFHPHQWGHFUHDVHDEUXSWO\
ZKLOHWKHDFFXPXODWLRQUDWHRIDFRXVWLFHYHQWVFKDQJHVIURPDOPRVWOLQHDUWRVWURQJO\QRQOLQHDU7DNLQJLQWRDFFRXQW
DOOWKHVHFKDQJHVDQGUHFDOOLQJWKHGDWDRIWKH',&WHFKQLTXHIRUWKHRSSRVLWHPRWLRQRIWKHWZREORFNVLWFRXOGEH
VDIHO\FRQFOXGHGWKDWDWW§VFRUUHVSRQGLQJWRDORDGOHYHORIDERXWN1WKHILOOLQJPDWHULDOFUDFNHG
7KHVHFRQGDUHDRILQWHUHVWFRORXUHGOLJKWSLQNHQFRPSDVVHVDURXQGWKHLQVWDQWW§VFRUUHVSRQGLQJWRDORDG
OHYHO HTXDO WR DERXW  N1 WKUHH FKDUDFWHULVWLFV DUHZRUWKPHQWLRQHG 7KH VORSH FKDQJH RI WKH ORDG D UHODWLYHO\
µVPDOO¶GURSRIWKHHOHFWULFFXUUHQWDQGDIXUWKHULQFUHDVHRIWKHUDWHRIDFFXPXODWLRQRIDFRXVWLFHYHQWV7DNLQJLQWR
DFFRXQWWKHVHFKDUDFWHULVWLFVDQGWKHUHVSHFWLYHOLWHUDWXUHDERXWWKH36&WHFKQLTXH>@LWFRXOGEHVSHFXODWHGWKDWWKLV
DUHDGHVLJQDWHV WKHRQVHWRIFDWDVWURSKLFGDPDJHRI WKHPDUEOHEORFNV ,QRWKHUZRUGV LW FRXOGEHVDLG WKDW WKHVH
WKUHHFKDUDFWHULVWLFVDUHSUHFXUVRUSKHQRPHQDRIWKHXSFRPLQJFDWDVWURSKLFIUDFWXUH
$VDQH[WVWHSDTXDQWLILFDWLRQRIWKHSDUDVLWLFGLVSODFHPHQWVLVDWWHPSWHG,QWKLVGLUHFWLRQDQGWDNLQJDGYDQWDJH
RIWKHGDWDRIWKH',&V\VWHPWKHGLVSODFHPHQWILHOGGHYHORSHGRQWKHIURQWVXUIDFHRIWKHVSHFLPHQHQFRPSDVVHG
ZLWKLQWKHOLJKWEOXHFRORXUHGORFXVVKRZQLQ)LJDLVFRQVLGHUHG$WWHQWLRQLVUHVWULFWHGWRWKHODVWIUDPHFDSWXUHG
E\WKHFDPHUDVLHWRWKHORDGMXVWEHIRUHWKHVSHFLPHQ¶VIUDFWXUH7KHGDWDIRUWKHWKUHHGLUHFWLRQVRILQWHUHVWLH
DORQJWKHWKUHHD[HVRIWKH&DUWHVLDQUHIHUHQFHV\VWHPVKRZQLQ)LJFDUHSUHVHQWHGLQ)LJVEGZLWKWKHDLGRI
VXLWDEOHFRORUVFDOHVVKRZQLQ)LJD,W LVFOHDUO\REVHUYHGWKDWWKHGLVSODFHPHQWVDORQJ[)LJEDQG\D[HV
)LJFGRLQGHHGJHQHUDWHSDUDVLWLFEHQGLQJPRPHQWLQWKH[\SODQH6LPLODUO\WKHGLVWULEXWLRQRIWKHGLVSODFHPHQW
)LJ&RPELQDWLRQDQGFRUUHODWLRQRIWKHPDLQH[SHULPHQWDOGDWDLQMX[WDSRVLWLRQZLWKWKHDSSOLHGORDG
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DORQJ]D[LV)LJGJHQHUDWHVSDUDVLWLFEHQGLQJPRPHQWLQWKH[]SODQH&RQVLGHULQJWKHPDJQLWXGHRIWKHGLVSOD
FHPHQWVZKLFKGRQRWH[FHHGPPIRUWKH[D[LVPPIRUWKH\D[LVDQGIRUWKH]D[LVDVZHOODVWKHLU
GLVWULEXWLRQDQGWKHPDJQLWXGHRIWKHIRUFHLQGXFHGLWFRXOGEHVDLGWKDWDWOHDVWLQDILUVWDSSUR[LPDWLRQWKHEHQGLQJ
PRPHQWVFRXOGEHLJQRUHG2QWKHRWKHUKDQGQRSDUDVLWLFWRUVLRQPRPHQWLVSHUFHLYDEOHIURP)LJ
$ORQJWKHVDPHOLQHRIWKRXJKWWKHYDULDWLRQRIWKH\GLVSODFHPHQWDORQJWZRFKDUDFWHULVWLFKRUL]RQWDOOLQHDUORFLRI
WKHVSHFLPHQGHQRWHGDV/LQHVLQ)LJDDUHSORWWHGLQ)LJE$URWDWLRQRIWKHULJKWHSLVW\OHZLWKLQWKH[\SODQH
LVFOHDUWRJHWKHUZLWKDµYHU\VPDOO¶XQLIRUPHOHYDWLRQRIWKHµIL[HG¶YROXPHRIWKHRUGHURIȝP,QGHHGWKHVORSH
RIWKHX\YDULDWLRQRI/LQHEHORZWKHJURRYHRQWKHULJKWPDUEOHYROXPHLVDERXWKLJKHUWKDQWKHUHVSHFWLYHRQH
RI/LQH  DERYH WKH JURRYH RI WKH VDPH YROXPH7KLV EHKDYLRU VKRXOG EH H[SHFWHG VLQFH WKH ORZHU SDUW RI WKH
VSHFLPHQVLVXQGHUPRUHLQWHQVHORDGLQJ:KDWLVLQWHUHVWLQJQRZLVWKDWDSDUDVLWLFURWDWLRQLQWKH[\SODQHFDQEH
GHWHFWHGFRQVLGHULQJWKHGDWDRI)LJF,QWKLVILJXUHWKH[GLVSODFHPHQWDORQJWKUHHFKDUDFWHULVWLFYHUWLFDOOLQHDUORFL
/LQHVLQ)LJDLVSUHVHQWHG7KHQHJDWLYHYDOXHVRIWKH[GLVSODFHPHQWUHFRUGHGIRUWKHµIL[HG¶HSLVW\OHDQG
IRUDSDUWRIWKHULJKWRQHFRXOGEHH[SODLQHGE\DSDUDVLWLFURWDWLRQ7KHX[YDULDWLRQRI/LQHDORQJWKHJURRYH¶V
]RQHILOOHGZLWKPRUWDUGLIIHUVIURPWKHDOPRVWXQLIRUPYDULDWLRQDORQJ WKHUHVWRI WKH OLQHEHFDXVHRI WKH OLQH¶V
SRVLWLRQLVYHU\FORVHWRWKHPDUEOHV¶LQWHUIDFH7KHHYROXWLRQRIWKHULJKWPDUEOH¶VEHQGLQJWHQGHQF\ZLWKUHVSHFW
WRWKHORDGOHYHOLVVKRZQLQ)LJGLQZKLFKWKHX[GLVSODFHPHQWRI/LQHLVSORWWHGIRUILYHORDGOHYHOV
%HIRUHFRQFOXGLQJWZROLPLWDWLRQVRIWKHSUHVHQWVWXG\VKRXOGEHPHQWLRQHGZKLFKGRQRWSHUPLWGUDZLQJGHILQLWH
FRQFOXVLRQVWKDWFRXOGEHGLUHFWO\XVHGE\WKHHQJLQHHUVZRUNLQJRQWKH$FURSROLVZRUNVLWH7KHILUVWRQHLVWKDWWKH
UROHRIWKHµUHOLHYLQJVSDFH¶WKHµVPDOO¶YROXPHDURXQGWKHFRQQHFWRUWKDWLVLQWHQWLRQDOO\OHIWZLWKRXWILOOLQJPDWHULDO
ZDVLJQRUHG>@7KHVHFRQGRQHLVUHODWHGWRWKHVPDOOQXPEHURIWHVWVLPSOHPHQWHG8QIRUWXQDWHO\LQFUHDVLQJWKLV
QXPEHULVSURKLELWHGE\WKHWHVWV¶FRVW7KHUHIRUHUHVRUWLQJWRQXPHULFDODQDO\VHVOLNHIRUH[DPSOHWKH)LQLWH(OHPHQW
0HWKRGDSSHDUVDVWKHRQO\VROXWLRQ,QWKLVGLUHFWLRQWKHUHVWULFWHGQXPEHURIWHVWVGHVFULEHGLQWKHSUHVHQWVWXG\
FRXOGEHSURYHQLQYDOXDEOHDVDPHDQRIYDOLGDWLQJVXFKPRGHOV%RWKWKHDERYHPHQWLRQHGSDUDPHWHUVDUHDOUHDG\
XQGHUVWXG\E\WKHWHDPRIDXWKRUVDQGWKHSUHOLPLQDU\UHVXOWVDUHPRUHWKDQHQFRXUDJLQJ>@
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)LJD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D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E
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F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G
)LJD&KDUDFWHULVWLFOLQHVDWZKLFKWKHYDULDWLRQRIWKHGLVSODFHPHQWFRPSRQHQWVLVSORWWHGEWKHYDULDWLRQRIX\DORQJWKHKRUL]RQWDOOLQHV
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